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ABSTRACT : 

PROBLEM TO BE SOLVED: To reduce the nitrogen oxygen in 
the exhaust gas by 

reducing the combustion temperature of the fuel by the 
water injection by 

minimizing deterioration of the thermal efficiency. 

SOLUTION: A fuel injection valve is provided with a fuel 
passage 14 and a 

water passage 25 vertically cut in a nozzle tip 2 which is 
fitted to a lower 

end of a fuel injection body 1, a fuel injection nozzle 15 
provided facing the 

side in the vicinity of the lower end part of the fuel 
passage 14 , a water 

injection nozzle 26 provided in the vicinity of the lower 
end part of the water 



passage 25 so as to be faced toward a highest temperature 
part of the flame 

injected from the fuel injection valve adjacent to the 
combustion chamber of a 

diesel engine, a needle valve 9 for fuel to be open/close 
the upper end of the 

fuel passage 14, and a needle valve 24 for water to 
open/close the upper end of 

the water passage 25 in an interlocking manner with the 
needle valve for fuel . 

When the fuel is injected from the fuel injection nozzle 
15, water is 

simultaneously injected from the water injection nozzle to 
the highest 

temperature part of the flame injected from the adjacent 
fuel injection valve. 
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BASIC -ABSTRACT: 



The apparatus has a fuel passage (14) and a water passage 
(25) which are 

vertically formed on a spray tip (2) attached to a lower 
end of a fuel valve 

body (1) . A fuel injection hole (15) and a water injection 
hole (26) are 

formed on the lower end part of fuel and water passages 
respectively. The 

water injection hole is positioned towards the maximum 
temp, part of 



atomization flame injected from the fuel injection valve 
positioned adjacent to 

a combustion chamber of diesel engine. A fuel needle valve 
(9) is positioned 

on the upper edge of fuel passage for opening and closing. 

A water needle 

valve (24) is positioned on the upper edge of water passage 

for opening and 

closing. 

ADVANTAGE - Reduces nitrogen oxide in exhaust gas. 
Improves combustion 

efficiency and thermal efficiency. Reduces water 
consumption. 
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